WORKSHOP STRUCTURE
We propose a 1-day symposium, using a series of key questions to focus discussion. The symposium is structured around three Breakout Groups. Activities will include an introductory plenary session, followed by group discussion, and final report back to plenary to update participants on progress and changes that occur in topic development. A detailed schedule for the workshop is provided in the following sections.
Briefly, the introductory plenary session will serve to stimulate participant understanding of the challenges and scientific needs related to assessing the environmental risks of microplastic particles (MPs). Topics covered will range from ecotoxicological testing, environmental fate modelling, and summaries of reviews and previous workshops that have also considered the environmental risks of MPs.
It is anticipated that between 10-14 experts will be assigned to each specific Breakout Group, where they will discuss issues pertaining to one of three topic areas; ecotoxicity, environmental fate and transport, and regulatory issues. Prior to discussing specific aspects relevant to the expertise in the breakout group, each group will first be asked to consider the following questions:
1. Would developing and applying an overarching ERA framework, such as the prototype presented in this symposium, be helpful in quantifying the potential risks associated with exposure to microplastics released to the environment? Are there alternative approaches?
2. What would you prioritize as the major data needs towards increasing scientific confidence for applying ERA tools for MPs?
Workshop participants will be invited based on their expertise in the microplastic issue, ecotoxicity testing, environmental fate and exposure assessment, and environmental risk assessment. We estimate approximately 40 individuals will participate, representing academia, government, and industry. Output from the symposium is expected to be developed into a manuscript for publication in one of the SETAC journals.
The workshop will be held prior to the SETAC North America meeting in Sacramento, 3 November 2018, at the Sheraton Grand Hotel (room), Sacramento, California. 
Questions
Characterising the environmental fate and quantifying exposure is complicated by the complex interactions that can occur between the intrinsic physicochemical properties of the particles and the highly variable heterogeneous extrinsic system-dependent properties of the environment into which the particles are released. Input on each of the following is seen as helpful in assessing environmental fate, transport, and exposure and establishing respective research activities:
 Characterisation and quantification of the release of particles following the life-cycle of a product from manufacture, use, and environmental release, and the subsequent transformation of the particles that might occur throughout this process.  Development and application of models to simulate spatial and temporal processes influencing fate and exposure. Development and application of analytical methods for monitoring the presence of MPs in the environment.  Standardized test methods -Do the available test methods sufficiently address the variability and uncertainty in enabling lab-to-field extrapolation?
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Questions
Problem formulation -is the decision context for assessing environmental risk well defined? For instance, chemical risk assessment is based on assessing risk at the population level. Should the same context be adopted for MPs or is there another decision context that should be adopted?
Weight-of-evidence -How might complementary information obtained using hazard-based and/or life-cycle assessment approaches be leveraged in the decision-making context? For instance, do the current methods sufficiently integrate and weigh evidence from different sources to ensure that objectivity and transparency in analyses and assessments are maximized?
Legacy issues -What are the appropriate scientific methods and science policy approaches to address legacy issues related to plastic debris?
Recognizing that there are both opportunities and obstacles to facilitate a multi-stakeholder process in the development of tools and data to address the public's concerns with potential risks from microplastics: What is your opinion of such a proposed scientific multi-stakeholder approach?
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Abstract
The International Council of Chemical Associations (ICCA), which represents chemical manufacturers and producers around the world and supports various industry research initiatives (e.g., LRI programmes), has formed a microplastics task force, with the following objectives: 1) Provide a vehicle for multi-stakeholder discussions: Support mechanisms that can enable tripartite scientific discourses about the environmental risk assessment of microplastics, the identification of knowledge gaps and as well as research priorities in order to foster consensus about the most important next steps. 2) Provide strategic leadership and coordinate industry research activities: Ensure that industrysponsored research progresses in an efficient and coordinated manner towards addressing the major knowledge gaps on this substantially complex issue. To initiate multi-stakeholder discussions, a proposed environmental risk assessment framework that could be used within a regulatory and a legacy context to characterize and quantify the risks associated with microplastic particles in the environment is to be presented. Recognizing that there are both opportunities and obstacles to facilitate a multi-stakeholder process in the development of tools and data to address the public's concerns with potential risks from microplastics the workshop will focus on both the usefulness of the framework and identification of the research needed for strengthening the adoption of a risk assessment tool.
Todd Gouin
Dr. Gouin received a PhD specializing in the field of environmental chemistry from Trent University, in Canada, through the Watersheds Ecosystems Graduate Programme in June 2006. Following his graduate studies, Dr. Gouin, has obtained both experimental and modelling experience in assessing diverse chemical exposures including current use pesticides in Costa Rica and polycyclic aromatic hydrocarbons in the Arctic regions of Alaska. More recently, he was employed for eight years by Unilever, where he was involved in the development and application of tools aimed at both screening and prioritization of chemicals and higher-tier risk assessment methods. He now provides consultancy work on a range of topics, where his current research interests include the development and application of risk assessment methods for particulates, such as microplastic particles, nanomaterials, and UVCBs, as well as the development and application of models to better assess chemical exposures for both humans and the environment.
Abstract
The observations of physical effects in a variety of standardized and non-standardized ecotoxicological aquatic test systems in relation to exposure to nano-materials and microplastics challenges our interpretation of the potential risks associated with the use of such materials. There are a large number of stakeholders that have an interest in the results produced from toxicity tests. This results in a highly dynamic scenario which might limit the positioning and development of scientific test systems aimed at quantifying the differences between the intrinsic chemical toxicity mediated by molecular interaction between dissolved substances and biological receptors and physical effects associated with what is often mistermed 'particle-toxicity'. The example of microplastics is characteristic of a fast-moving issue that is likely to be regulated using hazard-based or precautionary approaches. The adoption of hazard-based regulatory instruments, however, should act as a warning, in that they impede the development of scientific tools aimed at assessing toxicity and risk for a wide range of both naturally and synthetically derived particulate materials. In this presentation, we demonstrate the importance of applying mechanistic understanding of the processes that influence exposure and effects of particles, differentiating between intrinsic chemical toxicity and physical effects. A key component in the development of mechanistic understanding is an appreciation of accurately defining the material under investigation, including the physical characteristics of size, shape, density, surface charge, as well as an understanding of its chemical nature. Based on an appreciation of the complex relationship between intrinsic and extrinsic properties that can occur within a test system, standardized approaches for creating and maintaining dispersions of particles and poorly soluble materials are urgently needed. In an effort to stimulate constructive dialogue between key stakeholders, a list of recommendations are reported for developing/interpreting aquatic toxicity tests with particles or poorly soluble substances that cause physical effects in test systems. These recommendations are meant for use beyond addressing nanomaterial or microplastic toxicity but should be considered when encountering any material or chemical for which a physical effect is possible.
Christopher M. Holmes
Mr. Holmes has over 25 years' experience with innovative technologies and their application to the risk assessment of chemicals and other substances entering the environment through everyday human activity. As Principal Geospatial Scientist at Waterborne Environmental, he has managed numerous environmental characterization, exposure and risk assessment studies for the crop protection, home & personal care, animal health, and general chemical industries in both domestic and international settings. He is applying that experience to the emerging discussions about microplastics in the environment. As Chief Growth Officer, he is responsible for activities in marketing and business development to promote the application of Waterborne's expertise in other markets and geographies, addressing issues related to emerging substances of concern and evolving environmental regulation.
Abstract
Although measurement and monitoring of microplastics (MPs) in the aquatic environment provide valuable information, there is a need to prospectively estimate concentrations to enable forwardlooking assessments and to guide analysis of retrospective ecological analyses. For traditional chemicals, fate and exposure models have proven to be very helpful and are widely used. There should be comparable value in models that simulate the emissions, fate and transport of MPs in freshwater systems. This talk will start by presenting some of the challenging aspects of environmental exposure modeling of microplastics in freshwater systems, highlighting some key areas for consideration during the symposium including the varied sources of emissions and the spatial scale of MP movement. The presentation will conclude with a practical example of simulating the transport and fate of various-sized MPs emitted from wastewater treatment plants, and tracking concentrations moving downstream from headwater into Lake Erie. The NanoDUFLOW model (a detailed MP aggregation-sedimentation model integrated in a hydrological and particle transport model) was linked with iSTREEM® (developed to estimate chemical concentration distributions for all rivers receiving WWTP discharges in the US) for particle sizes sizes ranging from 100 nm to 1000 µm. Depth dependent in-stream net-settling rate constants simulated with NanoDUFLOW were combined with standard iSTREEM output which simulated the emission, transport and water column concentrations of different MP sizes. Simulations were spatially explicit with MP concentrations being modeled for the Sandusky River watershed in Ohio containing over 300 miles of river downstream of 20 WWTPs. 
Scott E. Belanger

Scott Belanger is presently a Research Fellow in
Abstract
The environmental hazards of microplastic particles have been directly and indirectly investigated for over 40 years. Early research was of an ecological, not toxicological, nature where microplastic spheres were used as tools to investigate filtration capacity, efficiency, and particle size selectivity in zooplankton. Beginning in the mid-2000's, investigations of the influence of microplastic particles of varying types on a diverse array of aquatic freshwater and marine biota began to re-emerge and the present era of environmental hazard assessment of microplastics began. Several hundred papers now exist in the literature on microplastic environmental toxicology, fate, exposure, analytical methods and risk assessment. In the past 4 years, approximately 1/3 of the publications have focused on environmental effects. Unfortunately, the literature is over-populated with studies that do not utilize many principles of environmental testing that result in clear safety or regulatory interpretation and meet the standards of modern regulatory ecotoxicology. Connors et al. (2017) summarized 9 key aspects of microplastic environmental hazard research that could be improved with a resulting increase in applicability in decision-making. In combination with other recent recommendations such as those from the SETAC Pellston of 2015 on "The Use of Environmental Toxicology in Regulatory Decision-Making", environmental scientists can implement positive changes that can increase the confidence in outcomes by all stakeholders. The key aspects of Connors will be reviewed with the most critical needs highlighted.
Connors, KA, SE Belanger, SD Dyer. 2017. Advancing the quality of environmental microplastic research. Env Toxicol Chem 36(7):1697-1703.
Emily Burns
Dr. Emily Burns was a postdoctoral researcher at the University of York (United Kingdom), Environment Department. Her research focused on evaluating the environmental risk posed by microplastics in the aquatic environment. Emily also recently received her PhD from the University of York, Chemistry Department. Her PhD focused on identifying key drivers behind pharmaceutical exposure in urban river systems and developing approaches to integrate this knowledge with pharmaceutical prioritisation and regulatory risk assessment. Her PhD was an EU-funded Marie Curie fellowship as part of the Cutting-edge Approaches to Pollution Assessment in Cities (CAPACITIE) project and collaborated with the EU-funded iPiE pharmaceuticals in the environment project. In 2015, Emily was a visiting researcher at the USGS National Water Quality Laboratory (Denver). She holds an MSc in Environmental Consultancy from Plymouth University (United Kingdom) and a BSc (Hons) in Environmental Science from St. Francis Xavier University (Canada).
Abstract
There is increasing scientific and public concern over the presence of microplastics (MPs) in the natural environment. Here, we present the results of a systematic review of the literature to assess the weight of evidence for MPs causing environmental harm. We conclude that MPs do occur in surface water and sediments. Fragments and fibers predominate with bead shaped particles making up only a small proportion of the detected MP types. Concentrations detected in the environment are orders of magnitude lower than those reported to affect molecular level endpoints, feeding, reproduction, growth, tissue inflammation and mortality in aquatic organisms. The evidence for MPs acting as a vector for hydrophobic organic compounds (HOC) to accumulate in organisms is also weak. A statistical risk analysis of available data suggests that the environmental risk these materials pose is minimal. There is however a mismatch between the particle types, size ranges, and concentrations of MPs used in laboratory tests and those measured in the environment. Select environmental compartments have also received limited attention. There is an urgent need for studies that address this mismatch by performing better quality and more holistic monitoring and fate studies alongside more environmentally realistic effects studies. Only then will we be able to fully characterize risks of MPs to the environment in order to support the introduction of regulatory controls that can make a real positive difference to environmental quality.
Christine Bergeron
Christine Bergeron is a biologist in United States Environmental Protection Agency (U.S. EPA) Office of Water/Office of Science and Technology's Ecological Risk Assessment Branch where she works on several projects to support the development of aquatic life ambient water quality criteria. She was first introduced to plastics pollution issues as a co-lead on the Office of Water's white paper, "A Summary of the Literature on the Chemical Toxicity of Plastics Pollution on Aquatic Life and Aquatic-Dependent Wildlife". Christine's previous research experience focused on maternal transfer of mercury in amphibians and the impacts of contaminants on freshwater mussels.
Abstract
The U.S. Environmental Protection Agency (EPA) recognizes that the ubiquity of plastics in marine and freshwater systems around the world has led to concerns for aquatic life and human health. This presentation will highlight the main Office of Water efforts regarding microplastics since the Trash Free Waters program was established in 2013. Trash Free Waters works to reduce and prevent trash from entering U.S. waters and the ocean, and plays a unique role in helping states, municipalities, businesses, non-governmental organizations, and concerned citizens work together to explore more effective ways to reduce the amount of litter and packaging waste that enters the water. Towards analyzing the impacts of plastic pollution on human and aquatic life, EPA's Office of Water convened an expert discussion forum on the potential human health risks from microplastics in 2014 and released a state-of-the-science white paper on the chemical toxicity of plastics pollution to aquatic life and aquatic-dependent wildlife in 2016. Subsequently, in 2017, an expert workshop was assembled to identify and assess the most critical data gaps and research needs for microplastics in four topic areas: 1) methods, 2) sources, transport, and fate, 3) ecological assessment, and 4) human health assessment. From this information, the Office of Water is currently working with other program offices and the Regions to prioritize research needs on the potential risks posed by microplastics to human and ecological health.
Michelle Embry
Dr. Embry received her PhD in toxicology in 2004 and BS in Biology and Environmental Science and Policy in 1998 from Duke University. She is currently the Associate Director of Environmental Science at the Health and Environmental Sciences Institute (HESI), where she provides leadership, technical direction, and guidance to varied, multi-stakeholder, collaborative committees on topics related to risk assessment and environmental protection worldwide. Prior to joining HESI in 2006 she was an ecological risk assessor at the USEPA's Office of Pesticide Programs. She has expertise in both human health and ecotoxicology, with an emphasis on integrated approaches and alternative methods.
Her current project portfolio includes projects related to ecological and human health risk assessment, and she is the manager of the Risk Assessment in the 21st Century (RISK21) project, which developed a pragmatic approach for risk assessment, including a web-based tool that has led to outreach and training activities worldwide. She also manages international, multi-sector programs on bioaccumulation, animal alternative methods development in ecotoxicology, PBPK modeling, and exposure assessment.
Dr. Embry is a core member of the Health Canada (HC) and Environment and Climate Change Canada's (ECCC) Chemicals Management Plan (CMP) Science Committee (2017 -2020) . She was an elected member of the SETAC North America Board of Directors (2014-2017), chair of the SETAC Global Partners Advisory Committee (2014 -2017) , and is a member of the SETAC Bioaccumulation and Animal Alternatives Interest Group Steering Teams. She is a member of SETAC, the International Society of Exposure Science (ISES) and the Society of Toxicology (SOT).
Abstract
An integrated risk assessment framework that enhances efficiency and risk management was developed by the HESI Risk Assessment in the 21st Century (RISK21) project. The project was initiated to develop a scientific, transparent, and efficient approach to the evolving world of human health risk assessment and resulted in the development of a framework that reconsiders the way chemical risk assessment information is obtained and used. It is a problem formulation-based, exposure driven, tiered data acquisition approach that allows an informed decision on safety to be made when sufficient evidence is available. The RISK21 approach maximizes the ability to inform decisions and optimize resource usage, and the program also developed a web-based tool that allows users to easily communicate risk-based decisions, whether for a screening and prioritization purpose or a definitive risk assessment. This tool is freely available at www.risk21.org.
The utility and uptake of this approach and the web-tool has been demonstrated via several handson case study workshops, led by RISK21 team members and hosted or sponsored by various groups, including government agencies. These workshops have engaged participants in real-world case examples, and combined, have already reached over 500 people with direct, hands-on use and application of the web-tool in the US, China, Taiwan, Brazil, Canada, Argentina, and Serbia. Ongoing work is focused on the development of a web-based problem formulation tool, as well as additional illustrative case studies. The potential utility of this approach to address microplastics will be explored and discussed.
Allen Burton
Allen Burton, PhD, is a Professor at the School for Environment and Sustainability and the Department of Earth & Environmental Sciences. He has an Honorary Doctorate from the University of Roskilde (Denmark), is a Concurrent Professor at Nanjing University, and an Honorary Professor at the State Key Laboratory of Environmental Criteria and Risk Assessment in Beijing China. His research on ecological risk assessment, sediment quality criteria, and aquatic ecosystem stressors has taken him to all seven continents with Visiting Scientist positions in New Zealand, Italy, Denmark and Portugal. His research focuses on sediment and stormwater contaminants and understanding bioavailability processes, effects and ecological risk at multiple trophic levels, and ranking stressor importance in human dominated watersheds. He has received over ten million dollars in extramural research funding.
He is a Fellow of the international Society of Environmental Toxicology & Chemistry (SETAC). He is Editor-in-Chief of the journal, Environmental Toxicology & Chemistry, past president of SETAC, and served on numerous national and international panels and Advisory Boards with over 200 peerreviewed publications on aquatic ecosystem risk issues.
Abstract
There has been an explosion in the research and reporting on microplastics (MPs) in aquatic ecosystems. Initial studies reported maximum values of over 1 million MPs per km2, in both marine and freshwaters. No standard methods exist for studying MPs and the approaches have varied widely, making comparisons between studies difficult if not impossible. Nevertheless, some generalizations are possible as reported in multiple studies on: the composition and shapes of MPs; their numbers in waters, effluents and sediments; the effect of wastewater treatment on MP removal; contaminant adsorption to MPs; biological effects of MP ingestion; optimal analytical methods; and the importance of recognizing how sampling and analyses influences results and conclusions. Regarding whether or not there is an ecological risk of MPs: Standard methodologies are needed; Ecological impacts appear minimal due to low exposures vs. dominance of natural food sources; but, there is a need for research on the exposure and effects of MPs smaller than 300 microns.
